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Article points
1. Diabetic neuropathy and
nephropathy are closely linked,
and people with moderate-tosevere renal disease have an
increased risk of foot ulceration.
2. People with diabetes and endstage renal disease need regular
screening and follow-up, and
deteriorating renal function
should be an indication that
the feet are at increased risk.
3. Targeted education of both
renal patients and dialysis staff
can help improve outcomes
in this vulnerable group.
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As microvascular complications, diabetic neuropathy and nephropathy are closely
linked. People with advanced renal dysfunction are at increased risk of foot ulceration
and mortality, and people with both renal failure and foot complications have a higher
risk of death than those with renal failure alone. In this article, the author reviews the
risk factors for developing foot complications in relation to renal failure, as illustrated
by a case report, and makes recommendations to improve care and outcomes in the
high-risk group of people with diabetes and comorbid renal disease.

D

iabetic nephropathy, the main cause of
end-stage renal disease, is associated
with other microvascular complications,
including neuropathy. It is also correlated with
foot ulceration and amputation (Ndip et al, 2010a;
Bennett et al, 2015), and there is a significantly
higher mortality rate for people who have foot
complications and renal failure compared to those
with renal failure alone (Ndip et al, 2012; Game et
al, 2013).
The NICE NG19 guideline classifies people
with diabetes who are receiving renal replacement
therapy as being at high risk of developing a foot
problem (NICE, 2015). This is due to a number of
factors, including the presence of peripheral artery
disease (Ndip et al, 2010b; Al-Thani et al, 2014).
However, it is possible that people are at increased
risk even with moderate reductions in estimated
glomerular filtration rate (eGFR; Wolf et al, 2009;
Valabhji, 2012). Could there also be other factors
that require consideration, such as inflammatory
markers?
In this review of the literature, the significance
of renal impairment and the high risk of foot
disease will be argued and related to a case study of
a patient receiving haemodialysis. The risk factors

for developing foot complications will be analysed
in relation to renal failure. The role of screening
and health education in the prevention of foot
disease in the author’s area will be evaluated and
recommendations for change to improve clinical
outcomes discussed.

Case study
John (a pseudonym) is 64 years old, Caucasian,
single, unemployed (a former builder) and he lives
alone in a council property. He was diagnosed with
type 2 diabetes 11 years ago. His BMI at diagnosis
was 31 kg/m2 and he was started on metformin
and gliclazide. Simvastatin, aspirin and ramipril
were also prescribed.
John had microalbuminuria, hypertension
and hyperlipidaemia. His HbA1c had slowly been
increasing and deteriorated when the metformin
was stopped owing to a decline in eGFR. John
was also given replacement erythropoietin for
anaemia and alfacalcidol for bone mineral disorder.
Recently, his HbA1c had reached 96 mmol/mol
(10.9%) and he was referred to the community
diabetes nurse to discuss starting insulin. His renal
function was slowly declining and 18 months ago
he had been started on haemodialysis at a satellite
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Page points
1. Longer diabetes duration,
poor glycaemic control,
smoking and being tall all
increase the risk of peripheral
neuropathy, which in turn
increases the risk of ulceration.
2. Poor glycaemic control is the
common factor predisposing
to both diabetic neuropathy
and nephropathy.
3. End-stage renal disease and
haemodialysis are also risk
factors for foot ulceration.

centre at the local hospital three times a week due
to diabetic nephropathy.
When John’s feet were examined by the practice
nurse at the surgery over 18 months ago, the
pulses were detected and sensation using the 10 g
monofilament test had also been present in both
feet. There was no evidence of previous ulceration,
calluses or deformity in the notes at the surgery.
John struggled with the diagnosis of diabetes
and, although he had diabetes complications, he
found it difficult to stop smoking and adhere to
a healthy diet. Socially, he did not leave the house
as he had no transport and very little money.
Previously he had attended the GP surgery for
his yearly diabetes reviews, but since starting the
dialysis he no longer went out. A family member
visited to do the shopping once week and a
neighbour also bought him food, but he insisted
on having various foods that were high in sugar
and fat. His personal hygiene was poor and he had
a bath once per week. He wore the same clothes,
including socks, for several days at a time.
District nurses were involved with giving his
insulin daily. John did not check his own feet
as he was unable to see properly and he did not
know why it was important. He wore plastic
shoes (Crocs) all the time. A more recent 10 g
monofilament test indicated reduced sensation in
both feet. In arterial assessment, the posterior tibial
and dorsalis pedis pulses were difficult to detect
by palpation. The skin was pale, flaky and dry
but foot temperature did not vary significantly.
John was referred to podiatry as a high risk for
developing foot complications and further vascular
tests were requested. The haemodialysis unit was
contacted but, unfortunately, they said that they
did not check feet, although they were happy for
the podiatrist to visit the unit.

Diabetic foot ulcer risk factors
John had many risk factors that could lead to
ulcers, amputation and increased mortality risk.
Longer duration of diabetes is associated with
increased foot risk (Behary et al, 2012). Poor
glycaemic control, smoking and being tall (John
was 1.91 metres in height) all predispose to
peripheral neuropathy, which can increase the risk
of ulceration by two- to five-fold (Young, 2014). In
addition, the dry skin that is also common in this
12

condition, an effect of autonomic neuropathy that
reduces sweating, can increase the risk if the skin is
not kept moist (Baker and Kenny, 2016).
Hyperglycaemia
The common factor predisposing to both
peripheral neuropathy and renal dysfunction
is poor glucose control (HbA1c >48 mmol/mol
[6.5%]; Hill et al, 2014). In the 10-year follow-up
of the UKPDS (UK Prospective Diabetes Study),
previous intensive glucose control in people with
type 2 diabetes reduced the risk of microvascular
disease affecting the kidneys, eyes and feet
(Holman et al, 2008). In the case described, John
had poor vision (retinopathy) which increased the
risk of walking on an object without noticing,
and this would be compounded by the reduced
sensation from his peripheral neuropathy, so that
he might not feel the object and remove his foot.
John had received treatment for the retinopathy
but was not compliant with it. Poor sight and the
inability to check the feet increase the risk of foot
complications (Valabhji, 2012).
The long-acting insulin glargine was given to
John to control his blood glucose levels, as it has
been shown to reduce the risk of hypoglycaemia
(important given John’s living situation) compared
to NPH insulin (Lee et al, 2012). Interestingly,
Kostev et al (2012) proposed that patients
receiving this insulin were significantly less likely
to develop foot ulceration. It could be argued that
less hypoglycaemia prevents glucose instability,
which can reduce endothelial dysfunction and
inflammation, both of which have been correlated
with diabetes complications (Ceriello and
Kilpatrick, 2013).
Haemodialysis
In addition to the above factors, it could be argued
that haemodialysis is a predisposing factor for foot
ulceration when eGFR falls below 12 mL/min and
uraemic neuropathy develops, which can affect all
three of the nervous systems: central, peripheral
and autonomic (Ndip et al, 2010b). Indeed,
vasculitides caused by end-stage renal disease can
cause peripheral neuropathy (Valabhji, 2012).
Interestingly, it is possible that neuropathy
can even occur in earlier-stage renal disease, at
stages 3a and 3b. In a retrospective, observational
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study, Margolis et al (2008) suggested that people
with diabetes who had a moderate reduction in
kidney function (eGFR <60 mL/min/1.73 m²)
had a significantly increased risk of foot ulcers
and amputation. Furthermore, Wolf et al (2009)
suggested there was a significant correlation
between albuminuria, deteriorating eGFR and
diabetic foot syndrome.
Haemodialysis increases the risk of foot disease
in people with diabetes via several mechanisms,
including poor perfusion to the feet during
dialysis (Beckert et al, 2009; Kay et al, 2011),
arterial calcification (Al-Qaisi et al, 2009),
and anaemia and the consequent reductions in
tissue oxygenation and wound healing (Valabhji,
2012). Anaemia in renal failure is related to
erythropoietin deficiency and can begin to
deteriorate at stage 3a renal disease (Bennett and
Aditya, 2015).
In John’s case, he did not attend his diabetes
clinic appointments, where he would have had
his feet checked, and the dialysis unit did not
perform foot checks. People who receive dialysis
do not necessarily attend podiatry appointments
and may not appreciate the importance of correct
foot management (Ndip et al, 2010c). Educating
staff and patients of the dialysis units to perform
foot checks may help to reduce the risk of diabetic
foot complications (Reda et al, 2012; Pollard
et al, 2015). Having one or more “champions”
in the hospitals to ensure that foot checks and
standards are maintained can help with this and is
recommended by Diabetes UK (Joule, 2016).
Psychosocial factors
Patients need to take responsibility for taking care
of their feet, but this can be challenging if there is
poor motivation or if they have false illness beliefs
(Bruun et al, 2014; Vedhara et al, 2014). Moreover,
depression in people with end-stage renal disease
has been suggested to increase mortality (Young
et al, 2010). These factors highlight that, in John’s
case, psychosocial and patient-centred care to
support self-management may have been more
important than education alone (Dorresteijn et al,
2014).
Motivational interviewing has been proposed
for improving self-management of the feet
(Gabbay et al, 2011). Interestingly, in the NICE
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(2011) Quality Standard for diabetes in adults, it
is implied that carers can also attend structured
education. Spouses and carers can play an
important role in supporting people with diabetes
to look after their feet. In the author’s area, this is
actively encouraged, and anecdotal evidence would
suggest that it is beneficial. Indeed, Cerrone et al
(2015) suggest that people who had good support
from their spouses had a significantly lower risk of
foot complications, albeit in a small study that did
not assess ethnic groups.

Recommendations to improve patient
care and clinical outcomes
In the last three years, the author has run a
community diabetes renal clinic for people
with deteriorating renal function (stage 3–4;
Foster, 2014). This clinic has provided care
closer to patients’ homes, regular follow-up and
an integrated multidisciplinary team approach.
A joint renal diabetes clinic in Ireland showed
similar benefits (Thabit et al, 2012). Feet are
checked in the author’s clinic and a risk assessment
made according to the NICE (2015) guideline on
diabetic foot problems. This involves checking the
circulation and assessing for peripheral neuropathy
and any previous ulceration or amputations at each
visit. It could also be argued that proteinuria and
deteriorating renal function should be added to the
risk check (Margolis et al, 2008; Wolf et al, 2009).
One of the advantages of the renal diabetes
clinic in the author’s area is that timely referral
to podiatry services, using the Diabetes UK
(2016) footcare pathway, means treatment can
be instigated early. Game et al (2013) proposed
that the onset of foot ulcers occurred just prior to
dialysis, suggesting that the inflammation that
is contributing to the ulcer may also affect the
kidney deterioration. It could, therefore, be argued
that blood tests should be taken to detect these
inflammatory markers at an earlier stage of renal
deterioration (Weigelt et al, 2009; Khanbhai et
al, 2012), allowing targeted education of patients
and increased screening of foot health and renal
function.
The NICE (2015) guideline proposes that
people who are admitted to hospital with a
diabetic foot problem or who have a problem
identified whilst admitted should receive attention

Page points
1. It is possible that moderate
renal disease also increases
the risk of foot ulceration.
2. Low motivation and false
illness beliefs can be barriers
to good foot self-management;
in such patients, psychosocial
and patient-centred care
may be more important
than education alone.
3. Motivational interviewing
and involving family and
carers can have important
roles in foot self-care.
4. Running joint diabetes and
renal clinics can improve
foot screening rates and
outcomes in renal patients.
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Page points
1. People with diabetes
undergoing dialysis, who attend
for the day and are not acutely
unwell, may be less likely to
receive foot checks at clinics.
2. Education of staff in dialysis
units, using a foot care guide
and, possibly, including
the nephrologists as part of
the multidisciplinary team
may improve outcomes.
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within 24 hours. However, people with diabetes
undergoing dialysis, who attend for the day and
are not acutely unwell, may be less likely to receive
the same surveillance and, therefore, may have an
ulcer that goes undetected, despite their high level
of risk. A multidisciplinary team approach that
provides access to the vascular team may improve
the prognosis if interventions such as percutaneous
transluminal
angioplasty
are
considered
(Matsuzaki et al, 2012).
One of the changes to the service that could
be suggested is a foot care education programme
given to staff and patients in the dialysis units
(Meaney, 2012; Reda et al, 2012; Wilson and
Lawrence, 2013). The author has met with the lead
podiatrist and suggested a joint education session
with the renal staff regarding diabetes and the
foot, with a view to implementing a similar foot
care guide.
An audit of “putting feet first” was undertaken
over four months in the author’s hospital by the
podiatrists. There were a total of 490 patients
assessed. People from poorer social backgrounds,
people with learning difficulties and single men
comprised approximately 70% of foot pathology
cases. This information supports findings from
other areas around the country that social
deprivation increases the risk of foot disease (Leese
et al, 2013). John was an example of this. His
non-attendance at the surgery for diabetes reviews
meant that changes to the peripheral circulation
and nerves were not detected. A foot register for
people with diabetes could perhaps be kept at the
GP surgery to identify those who are receiving
dialysis, in order to follow up any non-attenders.
Notably, in the author’s hospital audit, 17% of
people at high risk were unknown to podiatry.
Interestingly, in the National Diabetes Footcare
Audit (Health and Social Care Information
Centre, 2016), no reference was made to people
who are receiving dialysis and have foot problems.
Capturing such data would provide more
information about the scale of the problem and
on possible interventions to increase screening and
prevention of ulceration, and it may even enable
funding for renal specialist podiatrists (Pollard et
al, 2015).
Devising new ways of educating people on
managing their diabetes and understanding the

importance of checking their feet may also be a
priority. Recently, a survey of people with type 2
diabetes suggested that 42% were not confident in
managing their condition (Diabetes UK, 2015).
Care planning may help to improve this with a
more patient-centred approach (Foot et al, 2014),
and motivational interviewing may also be helpful
(Gabbay et al, 2011).

Conclusion
Uraemic neuropathy and vasculitides caused by
end-stage renal failure, poor perfusion to the
feet during dialysis and anaemia are some of the
mechanisms by which the risk of foot disease
is increased in people with renal failure. Foot
education and updates, given by podiatrists to
both primary care staff and patients, play an
important part in preventing foot ulcers. However,
patients’ health beliefs about caring for their feet,
psychosocial factors and living alone all have an
effect on their self-management.
People with end-stage renal disease need regular
screening and follow-up to prevent them being lost
in the system. Deteriorating renal function should
be an indication that the feet are at increased risk.
The use of specialist renal diabetes clinics and
working with the multidisciplinary team are both
preventative measures.
Education of staff in dialysis units, using
a foot care guide and, possibly, including the
nephrologists as part of the multidisciplinary
team may lead to a reduction in foot ulceration,
amputation and mortality in this high-risk group
of people.
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